Objective: To validate the Dutch Eating Behaviour Questionnaire Parent version (DEBQ-P) in the Italian population and investigate the differences in eating behaviour among Italian normal-weight, overweight and obese preadolescents. Design: A cross-sectional validation study. Participants were measured and the approved translation of the questionnaire was administered to their parents. Setting: Three school communities in the province of Bergamo, Northern Italy. Subjects: A total of 312 preadolescents (mean age 12.9 y; s.d. 0.8, both sexes) from three secondary schools of the province of Bergamo, Northern Italy, and their parents were invited to participate to the study. Informed written consent was obtained from each subject and their parents. Students were measured and their parents filled in the approved translation of the DEBQ-P. Recruitment was opportunistic and school based. Results: Factor and internal consistency analysis confirmed the factor structure of the DEBQ-P and the high internal consistency of its three scales. Variance analysis showed that eating behaviour of Italian normal-weight, overweight and obese preadolescents differs significantly only in regards to the 'restrained eating' scale (F 19.29, Po0.001), with overweight and obese scoring higher. Conclusions: The DEBQ-P can be used for screening projects regarding eating behaviour in the Italian population. The association between restrained eating and weight status was confirmed for both sexes, but the relationship between external eating and emotional overeating and overweight requires further exploration.
Introduction
Childhood and adolescent obesity and overweight have a significant impact on later mortality and morbidity in adulthood. Many of the metabolic and cardiovascular complications and some forms of cancer associated with adult obesity have their onset in childhood (Micic, 2001) . As the worldwide increase in the prevalence of childhood obesity reaches epidemic proportions, more effective prevention and treatment strategies are becoming a major public health focus. In particular, obesity prevention needs to start in childhood (Larkin, 2002) .
Detecting differences in eating behaviour between obese, overweight and normal-weight children may improve our understanding of the aetiology of overweight and obesity and provide new directions for prevention strategies. It has been hypothesised that obese subjects may be underresponsive to internal satiety cues, over-responsive to external food cues (Schachter, 1968) , and overeat in response to certain emotions (Bruch, 1964; Slochower, 1976) . However, findings have been inconsistent (Rodin et al, 1989) . Lately, it has been suggested that research into individual differences in eating behaviour might have been prematurely disregarded and that psychological factors are important for the comprehension of the aetiology of such a complex and multifactorial problem as obesity (Wardle et al, 2001) .
Few psychometrically sound instruments have been developed to assess eating behaviour and eating style in children. Instruments like the CEBI (Children's Eating Behaviour Inventory) (Archer et al, 1991) , ChEDE (Children Eating Disorders Examination) (Bryant-Waugh et al, 1996) , ChEAT (Children Eating Attitude Test) (Maloney et al, 1988) and BATMAN (Bob and Tom's Method of Assessing Nutrition) (Babbitt et al, 1995) assess eating-related issues like compliance, parent-child relation in eating situations (CEBI), perceived body image, obsessions with food (ChEAT, ChEDE) and environmental and social variables (BATMAN). We have chosen to use the Dutch Eating Behaviour Questionnaire (DEBQ) as it explores the theoretical constructs thought to be contributors to the development of overweight.
The DEBQ consists of 33 items and contains three scales for the measurement of the degree of:
1. emotional eating (overeating in response to emotions, corresponding to the psychosomatic theory of Bruch, 1964) 2. externally induced eating (eating in response to foodrelated stimuli, regardless of the internal states of hunger and satiety, corresponding to the externality theory of Schachter & Rodin, 1974) 3. restrained eating (attempts to refrain from eating, corresponding to the restrained eating theory of Herman & Polivy, 1975) The parent version (the DEBQ-P), used in the present study, was constructed in order to overcome the difficulties in assessing psychological factors of overeating in children due to low validity of self-reports (Bandini et al, 1990; Miotto et al, 2002) . Each of the three scales of the DEBQ-P corresponds to a distinct factor and has adequate internal consistency. Significant differences were found for each of the three scales between the scores of the obese and nonobese subgroups (Braet & Van Strien, 1997) . The DEBQ-P has not previously been used in the Italian population. The relationship between parent report, child report and observed behaviour needs further exploration and is beyond the scope of the present study.
Our study therefore had a dual aim: firstly, to translate and validate the DEBQ-P in a sample of sample of preadolescents' parents from Northern Italy in order to extend the age range of validated data for the DEBQ-P and to have, at our disposal, a questionnaire for screening projects regarding eating behaviour in obese children in Italy. We thus validated the questionnaire's use for this new population and not the questionnaire itself, which has previously been validated in terms of construct validity. Secondly, we investigated the differences in eating behaviour among obese, overweight and normal-weight preadolescents according to the three DEBQ-P subscales. Our hypothesis is that obesity and overweight are associated with different types of emotional styles that may lead to eating behaviours that differentiate obese and nonobese children.
Methods

Back-translation
We tested whether the integrity of the factorial structure of the questionnaire remained following translation into another language and used on a different population. The original version of the DEBQ-P was translated in Italian; then, a native speaking English reviewer translated back the Italian version in English. This form was compared with the original one and sent to the authors, who approved the translation.
Sample
Total sample consisted of 312 subjects from three secondary schools in the province of Bergamo, Northern Italy. The schools were from a town, suburban and more rural area within a small geographic radius, reflecting the socioeconomic spectrum of the area. In total, 158 were males (50.6 %) and 154 were females (49.4%). Age ranged from 11.3 y to 14.6 y. The mean age was 12.9 y (s.d. 0.8). The subjects were attending three different school years. Six classes (two from the first year, two from the second year, and two from the third year) were randomly recruited in each school.
In all, 13 subjects (4.2 %) were obese, 59 (18.9 %) overweight and 240 (76.6 %) normal-weight. Detailed anthropometric data, by gender, are reported in Table 1 .
Procedure
Original sample consisted of 331 subjects, whose parents were informed about the study during meetings organized by the deans of the schools. Written consensus was obtained from 317 families; the questionnaire was given to the parents who were asked to bring it back to the teachers within 7 days. A total of 312 questionnaires were brought back to the schools. This is an inclusion rate of 94%. Subjects whose parents did not bring the questionnaires back were excluded
Validation of DEBQ-P in the Italian populationfrom the study. A single skilled observer measured children at school during a single day.
Anthropometric data
Height and weight were measured; height with a vertical altimeter (sensitivity of 1 mm) and weight with a precision balance (sensitivity of 0.1 kg). Age was calculated to the nearest month using the date of birth and the date of the survey.
In Braet's original study using the DEBQ-P, obesity was defined using a measure of Ideal Body Weight (Van Wieringen & Roede, 1985) . In the present study, the body mass index (BMI) cutoff values proposed by Cole (Cole et al, 2000) were used to define overweight and obesity according to standards developed by the International Obesity Task Force (IOTF) and recommended by the World Health Organisation.
Statistical analysis
Statistical analysis was conducted using the Statistical Package for the Social Science (SPSS/PC version 9.0 for Windows, 1999, Chicago, III, USA). The factorial structure of the DEBQ-P was examined by exploratory factor analysis. Reliability was assessed using the Cronbach's a and correlations were assessed using the Pearson's correlation coefficient.
Many ordinal scoring systems used for psychometric measures are stratified, increasing scores carrying increasing weight. The DEBQ-P is weighted so that responses are normally distributed around the mean. Our analyses used mean scores over the 33 items, around which responses for the normal weight children are normally distributed. Therefore, the differences among the subject's scores were assessed using Student's t-test and one-way ANOVA.
For item 31 ('Can your child resist eating delicious foods?'), scoring was reversed as it has an opposite meaning in comparison with the other items of the questionnaire.
In order to test for and possibly remove bias due to gender, a Student's t-test was first conducted on the two subgroups according to gender (male, female) and comparing the mean scores of the two subgroups on each scale. No significant differences were found between the two groups at the P40.05 level. Further analyses were therefore performed on the combined data set for both sexes.
A one-way ANOVA was then conducted on the total sample divided into three subgroups by weight status.
Results
Validation of the Italian translated DEBQ-P The factorial structure of the DEBQ-P was examined by exploratory factor analysis on the 33 items of the Italian translation. The scree plot based on results for the total sample suggested the same three factors of the original DEBQ-P.
The three factors were subjected to varimax rotation. The solution accounted for 43.7% of the total variance.
The varimax-rotated matrix of factor loadings confirmed (data not shown) the postulated structure of the DEBQ-P Italian version, which is comparable to that of the original questionnaire (Braet & Van Strien, 1997 ).
Cronbach's a coefficient was calculated for each scale. It was above the cutoff value for adequate consistency of 0.8 for each scale; in particular, it was 0.82 for the restrained eating scale (items 1-10), 0.87 for the emotional eating scale (items 11-23) and 0.81 for the external eating scale (items 24-33). Thus, the three scales of the DEBQ-P Italian version have adequate internal consistency.
Differences among obese, overweight and normal-weight subgroups Significant differences were found for the restrained eating scale (F ¼ 19.29, Po0.001) among the scores of the obese, overweight and normal-weight subgroups, with obese and overweight subjects scoring higher than the normal-weight and overweight subjects scoring higher than the obese. With regards to the emotional eating scale and the external eating scale, no significant differences were detected (P40.05 for both scales). Total sample's scoring on each scale and the results of the one-way ANOVA are reported in Table 2 .
In order to decrease the size discrepancy among the groups and increase the power to detect differences between overweight and normal-weight subjects, obese and overweight subjects were grouped together. A Student's t-test was then conducted to compare the mean scores of the two subgroups (obese together with overweight, normal-weight) on each of the DEBQ-P scales. Results confirmed those of the ANOVA: significant differences were detected only for the restrained Table 3 . From the analysis of the correlations among the three scales, there was some correlation between restrained eating and emotional eating (Pearson's correlation coefficient ¼ 0.17; P ¼ 0.02) but a stronger correlation between emotional eating and external eating (Pearson's correlation coefficient ¼ 0.39; Po0.001). External eating was correlated with emotional eating, but not with restrained eating (Pearson's correlation coefficient 0.36; P ¼ 0.51).
From the analysis of the correlations between the scales and BMI, a significant correlation emerged between restrained eating and BMI (Pearson's correlation coefficient ¼ 0.37; P ¼ 0.01), but not between BMI and either emotional eating or external eating (Table 4) .
Discussion
Simple obesity is thought to result from the interaction between genetic predisposition that facilitates storage of fat, easy access to energy dense foods, and the low levels of physical activity that characterize modern societies (Morgan et al, 2002) . The contribution of individual psychological and family factors is also apparent although less well understood. Individual differences in eating style have been implicated in the development of weight problems in children and adults at both ends of the weight spectrum (Wardle et al, 2001) . Nevertheless, studies measuring eating behaviour and eating style in preadolescents are rare.
Eating behaviour has the advantage of being potentially measurable objectively, and can be reported by self or others. 
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The Dutch Eating Behaviour Questionnaire (DEBQ) explores three theoretically based eating styles. Our methodology, using the DEBQ-Parent version (DEBQ-P), was comparable to that of (Braet & Van Strien, 1997) , who found significant differences between the scores of obese and non-obese subgroups (8-12 y olds) for each of the three eating constructs. In our study, we found differences between obese, overweight and normal-weight subjects only in restrained eating and not in emotional overeating and externality. Our study confirmed the close relationship between weight status and restrained eating, but did not reproduce the finding of a significant relationship between externality or emotional eating and weight status, both of which were independent of weight. Hill et al (1994) also found high scores for restraint in 43% of 9-y-old girls classified as overweight using the self-report DEBQ. Several studies have shown that attempts at exerting control over food intake, termed 'restrained eating' (Herman & Mack, 1975) , are associated with, and might even cause, disturbances of food intake regulation, producing lowered responsiveness to satiety cues and a greater risk of overeating (Herman & Polivy, 1975; Wardle & Beales, 1988; Heatherton et al, 1989) . Further support for this hypothesis in the younger population has come from a recent cross-sectional study in which restrained eating was compared between normal-weight and overweight preadolescents: boys and girls with an existing fatness problem showed more restrained eating and weight status turned out to be the best predictor of restrained eating (Braet & Wydhooge, 2000) .
The different finding in our study to that of Braet and Van Strein in terms of externality or emotional eating and weight status could be explained by the sample. Their study used a clinical sample presenting with overweight, as well as nonclinical subjects. Emotional and external eating may predict those at risk of problem eating, including binge eating, and these children are more likely to present to clinical services. Our sample was not identified with problem eating. Our results found externality or emotional eating to be highly correlated, but suggest that do not reliably discriminate overweight from nonoverweight children.
We did not find significant differences in eating behaviour on the basis of gender, contrary to previous studies (Hill et al, 1994; Hill & Silver, 1995) . One possible explanation for this was that we used parent report and Hill's studies used selfreported restraint. Intent to restrain and observed restrained eating may differ between boys and girls. Girls perceive restrained eating as desirable, and therefore may positively bias towards reporting restraint. Our findings suggest that observed behaviour shows no such gender bias.
Choice of definition had a profound effect on prevalence estimates for overweight and obesity . In our study we used the IOTF cutoffs to define overweight and obesity (Cole et al, 2000) . The IOTF definition approximates to the 99th centile, and for overweight the 91st centile for BMI, depending on gender and origin of reference data. Less than 1% of the population should be obese, and around 9% overweight by this definition. We found higher rates for overweight (18.9%) and obesity (4.2%), in line with trends from other studies (Reilly & Dorosty 1999; Chinn & Rona, 2001) .
The previous study using the DEBQ-P defined obesity on the basis of Ideal Body Weight (IBW) (Braet & Van Strien, 1997) . Using this definition, a higher proportion of children would be classified as overweight and obese. This might be expected to bias results using IOTF definitions towards greater between group differences in eating behaviour than using IBW definitions. Our findings did not show this, differences between obese and nonobese subjects being less marked than in Braet and Van Strien's study. In their study the mean weight (49.3% overweight) and the size of the obese group (145 subjects) would give much greater power to detect differences in eating behaviour between groups. We attempted to overcome this by pooling the data from the obese and overweight samples. Nevertheless, only the restraint scale differed between the pooled overweight group and the normal weight group.
Our study confirms the close relationship between restrained eating and overweight. Braet (1999) has suggested that treatments aimed at addressing the problem of childhood obesity should discourage restrained eating and focus instead on the development of controlled eating. Not only is dietary restriction of limited benefit in the management of overweight, it is an important risk factor in the development of eating disorders, particularly if psychiatric morbidity is also present (Patton et al, 1999) . Childhood obesity and negative comments about weight and shape are a risk factor for the development of bulimia nervosa (Fairburn et al, 1997) . The combination of overweight or perceived overweight, restrained eating and emotionality are particularly important in the development of problem eating behaviour. Emotional eating scores correlate with other aspects of emotionality (Van Strien et al, 1995) and therefore may be associated with overweight in a different way from restraint or external control.
The prevalence of obesity and overweight among children in Italy is increasing and has recently risen to 31.5% of boys, 22.5% of girls in Southern Italy and to 18.8% of boys, 11.3% of girls in Central-Northern Italy (Boldori & Marelli, 2000; Notarbartolo & Barbagallo, 2001; Cacciari et al, 2002) . Paradoxically, this increase in the prevalence of obesity and overweight is occurring during a period in which society is increasingly concerned about weight control and body shape, factors also thought to be contributing to the rise in the prevalence of eating disorders. Although preadolescence is a time of rapid change in body shape and weight, and is associated with the onset of both eating disorders and obesity, the majority of studies to date regarding eating behaviour have not targeted for this age group.
Behavioural approaches, based on psychological principles, remain the treatment of choice for childhood obesity (Jelalian & Saelens, 1999) and an understanding of individual differences in eating behaviour are important in
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Conclusion
Our data suggest that population-based strategies for improving weight control need to address restrained eating as a key factor. The development of treatment programmes for clinical subjects may also need to assess the role of external eating and emotionality for individual children. Initiatives to reduce obesity should acknowledge the early gender differences in body shape satisfaction and body shape ideals.
